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(the not-good)(the not-good)

• Horizon problem?

• Flatness problem?

• Monopole problem?

• Generation of densit
y perturbation?

• Observationally favo
ured?

• The inflation model?

• Before inflation?

• No alternative?

• Eternal inflation / ant
hropic principle / stri
ngy landscape…

• Really happened?

Inflation: the good / the badInflation: the good / the bad



 Standard slow-roll approximation
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 General slow-roll approximation

( )ξε O=−≡
2H

H& ( )ξ
φ
φ

δ O=≡ &
&&
H1

Approximately
constant

( )( ) 







−

kd

dn
kn

ln
~1 OO
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Choe, JG and Stewart (2004)

 Primordial power spectrum ( )kP
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Everything is now completecomplete and finishedfinished?

What a happyhappy life?

The story is not finished yet…

We would like to consider the cases wh
ere we cannot apply the usually taken sl

ow-roll conditions

SingularitySingularity

or      is changing drasticallyφ& φ&&

Sharp fea
tures



Starobinsky (1992) / JG (2005)
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Scale invariant       

046.0B =Ω

730.0=ΩΛ

224.0DM =Ω

72.0=h

How do these spectra look like                i
n the present?

CMB anisotropCMB anisotrop
y spectrumy spectrum

Matter Matter inhomoinhomo
geneitygeneity spectru spectru

mm
Currently favoured LCDM

( )kP







Mpc6000~ 111 −−− lhk



040.0B =Ω

760.0=ΩΛ

200.0DM =Ω

72.0=h

1.0=B -1
s Mpc01.0=k

060.0B =Ω

550.0=ΩΛ

390.0DM =Ω

62.0=h

1.0=B -1
s Mpc04.0=k

It adds much ccoonnffuussiioon n for pa
rameter estimation

Some featured model may mimicmimic th
e currently favoured LCDM

Us

Possible dege
neracies?

The universe



ConclusionsConclusions
 Straightforward calculation for the power sp

ectrum is available, motivated from the

      observed            and               of comparable
size.

1−n
kd

dn

ln

 We can obtain an explicit explicit and analyticanalytic expr
ession for the curvature power spectrum.



 Generally, a feature in otherwise flat and slo
wly varying inflaton potential induces a scal
e dependent oscillationoscillation and possibly a modumodu
lationlation in power across the feature.

 It seems not impossible to mimicmimic the current
ly observed CMB power spectrum with featu
red inflation models, which may add
to estimating the cosmological parameters.ccoonnffuussiioonn



What we should do is…

STRUGGLESTRUGGLE


